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(54) Method lor Installing a scrolled resffient sheet alongside the Inner 

(57) AiCfoHedree»entsheet(3)tei 
the inner surface (4) of a fluid conduit (1) using a carrier 
tod (5) from which a resilient sheet having an average 
thickness mora than 2 mm and an elastic a pseudoe- 
iastic recoverable etaki of H (east 0.6% te released so 
that the sheet expands with an «qwislon terse which Is 
auffldandy high to alow the sheet to press HseH Wo 
place alongside fie Inner surface of the conduit and to 
remain In place after Installation. 
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Description 

padcnmuidofthelnyenljOQ 

(0001) The invention relates to a method for Installing 
a &aoled resifient sheet alongside the inner surface of 
a fluid conduit 

[0002] It is known from US patent specifications 
4,601 ,327 and 5.040,283 to scroll a sheet around a car- 
rier tool and then move the carrier tool carrying the 
ficrotted sheet through the conduit towards a location 
where the resilient sheet is to be installed, whereupon 
the sheet is released from the carrier tool and allowed to 
expand towards the inner surface erf the conduit 
(0003] US patent specfteaton 5.040283 employs a 
sheet made of a memory metal which expands as a 
result of a temperature increase. A drawback of this 
method to ta* memory metals are exjxwlve and are 
notreaoHy available in large sheets. 
[00041 US patent specification 4.501.327 dtedoses 
the use of spring steel or eJumWum as a resiient mate- 
rial, which materials have an elastic strain which is 
QS3% or less (0.2% for ahimWum) and thatasutatte 
tfW^ess lor the siieet matsrtt 
Inch (-12 mm). 

[0005] In this known method the reaient material is 
pressed against tie wal of the coiidul when the carrier 
tool is puled back through the eaqpandad sheet 
[00061 Drawback ink taicwnmet^ 
ativety thin sheet material is used which can be easiy 
damaged and whfch has a resileitcywhJdt Is only suffi- 
cient to ijnscrcfl Ihe sheet but wNrt 
sheet to press Hserf into place alongside the inner wal 
of the conduit so that a final pressing step is sta 
required 

[0007] It Is believed that tie low wal tiicknessof the 
known aJurrWum or spring steel sheets and the rela- 
tively low expansion force are associated with the low 
elastic stain capacity of the rnatartate used. 
[0006] His a* ctfect of the presem invents 
nate these drawbacks and to provide a method tor 
instating a scrolled resaient sheet alongside the inner 
surface of afluidccnduit which alows the use of a rela- 
tively tick and robust sheet which is not easiy dam- 
aged after instaJtetton and which does not require the 
step of pressing the sheet alongside the wall of tie con- 
out by means of an expansion toot. 

^m^i^nfthatiwention 
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lation and to remain in place after installation. 
[0010] When used in this specrfcation the term elastic 
strain refers to the yield stressAbung/s modulus ratio for 
materials which have a yield point like many carbon 
steels have, or the proof sfress-Xbung* modutos ratio 
forrrateriaJswhkfcdoriotria^ 
tic stain is expressed as a percentage then said ratio's 
are to be multipGed by a factor of 100. 
10011] Preferably tie resiient sheet has an average 
wal thickness of at least 3 mm and is made of a Itanium 
alloy having an elastic modulus not more than 11S000 
MPa and a proof stress of at least 825 MPa, so tiatthe 
elastic strain is more than 0.75%. 
[0Qi2] It is also prekaredtiat trie resile 
rial has an average wal tilckriess « leaat 4 inm and 
ismadeofaTi«€AMVafloy. 
(0013] The sheet may be a rectangutar sheet without 
perforations which is used to provide a seal or a pateh of 
an area where tie wal of the condu* has bean rup- 
tured, ctoiaged w eroded AJtar^ 
dufi is formed by an Inflow region of a hyoYocarbon 
production wal and the sheet la perlwatad at reg^ar 
intervals and is instated aloitgside tie Inner surtece of 
the weJbor • to serve as a weJscreen. 
[0014] If the sheet is to be scrolled to a very small 
dameter ; tor example V it is to be moved through con- 
atrictiomintheconduH.th^^ 
apseudoetastfcaloyaasheetri^ 
doeiasoc aloys are 1>16V3A*6Zr and TIM. 
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[0009] Toward providing these and other advantages 
the method accorolng to the present irivention employs 
a resilient sheet which has an average wal thickness of 
at leest 2 mm and an elastic or pseudoelastic recovera- 
ble strain of al least 0.6% so as to ino^e trie s^led 55 
sheet to expand with an expansion force which is suffi- 
ciently high to allow the sheet to press itself into place 
alongside the inner surface of the conduit during instal- 



[0015] Thewandfijrtierfeatijre^ 

tages of tie method accoroTng to the invention wfl be 

more My appreciated by reference to the talowing 

detaled Description of a preferred embodiment of the 

invention which should be read in c**Jnction with the 

acccfttpanyirigcVBfwinr^ 

Fig. 1 is a schematic side elevation* view da real. 

iertstieetwhk*isbeirigpfa^ 

the form of a vertical uriderground borehole; and 

Fig. 2 la a side view of an imsooled reslent sheet 

wrich conprisea drcumfe^ 

sheet can be used as a weltecreea 

p«taa«d Qaftcriptlon of th« Preferred ErrtwdimePl 

[Q016] RefeningnrjwtoFialthereiss 
welbore 1 traversing an underg^oind formation 2 and a 
resiient sheet 3 which is unscroWng itself against the 
wail 4 of the wei bore 1. 

[0017] The sheet3r^ been k^edirTto tie wellwre 
1 using a carrier tool 5 which is suspended on a wirelne 

6. 

[001 8] The carrier tod 5 and wireline 6 are shown in 
the drawing in dotted lines. 

[0019] Before lowering the carrier tool 5 into the wed- 
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bore 1 the sheet 3 is scrolled around the tool 5 and fixed 
to the tool 5 using tack welds and/or dips. When the tool 
has arrived at the location where the sheet 3 is to be 
installed the tack welds and/or dips are released, tor 
example using explosive devices which shear off the 
tack welds and/or dips. 
[0020] T*eresiliert sheet 3 has a thicks 
2 mm and an elastic strain of at least 0.6% which allows 
the sheet to develop a high expansion farce so that H 
expands and presses Hseff into place against the wal 4 
of the weflbore 1 and to remain in place after instatetton 
even if the pore pressure of the surrouncfing formation 2 
is higher than the fluid pressure wltNntheweltxjrel. 
[0021] When seen in circumferential oVectton. the 
ends of the reslient sheet 3 form flaps 7 w here me 
sheet 3 has a reduced wal thickness. The drcurresren- 
bal length of tie sheet 3 «« be chosen sfghtty larger 
than the circumference of tie wet 4 of tie wdtoore 1 
such that the flaps 7 wW at least partly overlap if the 
reslient sheets has been emended against said wal 4. 
Thus tie flaps 7 w» create a sbutofl tor leaks and wM 
create a smooth and almost seamless internal bore of 
the expanded sheet 3. To irnprove the sealing a further 
sleeve (not shown) of cellular rubber rray be placed out- 
side the outer flap 7. This sleeve should be bonded 
along an axial Ine, but not around the drojrnference of 
the flap 7. This is because the rubber has to stetchon 
uraoroKng. and must therefore side over the flap 7 
which does not strstoh. TheWsrlacemaybeMirlcatei 
(0022) Intheassen^showninFlg. 1theflaps7ar9 
not taken into account for de te r mlr iatio n of the average 
wet thickness of tie sheet 3. In accordance with the 
invention me average wafl thidoiessof thesheet3lsat 
test 2 mm whereas me weJ thickness of the flaps 7 
may be less man 2 mm. Thus, when used in this speci- 
fication, the term average wall thickness of the sheet 



larger wal thickness than conventional restarts 
sheets. Titanium altoys having an elastic modulus less 
than 150.000 MPa are particularly suitable tor use in the 
sheet according to the invention. A Ti aloy grade 5 

5 sheet having an average wal thickness of 4 mm can be 
used for a T (17.5mm) casing repair. AT1-22V-4AI aloy 
sheet having an elastic modulus of 82 MPa and thermo- 
mechanicaay processed to achieve a proof stress of 720 
MPa or greater can be used tor the same repair with an 

,o average wal thickness of 5 mm. 
(00251 Furtrier.scTOrnetasu^ 
such as TM6V-3AI-6Zr with appropriate mermome- 
chanical processing exht* pseuoV>e1ashr i ty to an 
extent that would permit an average wal thickness 

is between 11 and 13 irm TO* would permit even greater 
wal thkskness. These pseuttoelastic aloys can also be 
usedtopermHscrdwigtoasrmllerolamrt 
sheet has an awage waJ thideieaa 
tree to allow installation through constlcttona, such as 

so througMublng operations In an ct or ga» producfion 



{00261 TrwIargeaveragawalWok^ 
is not only useful tor creating a robust scroflbutateofor 
enhancing the spring force with which the sheet 3 
25 unscrotts and presses itself against tie wat!4oft>e 



denotes the was thickness of any parts of the sheet, 
other than the flaps 7 and locator* where tie sheet 3 is 
perforated 

[0023] The maximum average wal thickness T of a 
sheet 3 that w* hiry elastocafty unscrol can be esti- 
mated on the basis of the tormute: 

TA!-T/D<Y/E 



the scroled cSameter of the sheet 

the relaxed diameter of the sheet 

the yield or proof stress of the sheet material; 

and 

the elastic modulus of the sheet material. 



(0024) By virtue of its high elastic strain, viz. at least 
0.6% resulting from the corrfoinatfon of tow elastic or 
Young's modulus (preferably not more than 115.000 
MPa) and high proof stress (preferably at least 825 
MPa) the sheet according to the invention can have 
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10027] Refeningnowtof^.2tiereisshownaview 
d en unsooled sheet accord 
the sheet forms a wafl screen 10 which contains eton- 
30 gats circumferential slots 11 that are inarmed in sub- 
stantially paraffel rows both axiaiy and csuaiierertialry 
across the screen 10. wtmrostag^betweeii the rows 
of slots. The perforations ere also tapered (not shown) 
to rectal rJrectfon so twt the sinalleetwiolhof theperto- 
36 rations is located at the outer surface of thesheetwhen 
tie sheet is scrofced. 

|0028] The tapered shape of tie slots 11 serves to 
avoid that sand particles which may enter the stota 11 
could become stuck partway in the slots 11. 

40 (0029] Ckcumler^tmstagp^sk^11arepr^ 
farredtohdeeorrwHara^^ 
operation of scroing and unscroemg can be performed 
with inWmal stress concenWkw m tie screw 
riai.whie retairwig rrcurimum 

45 stiffness. 

mo30] The scrolled wellscreen shown in Rg. 2 can 
also be covered, preferably at the outer surface, with W- 
ter material. Optionaly tie titer material can be sepa- 
rated from me surface of tie screen 10 by a * 
so layer, for example coarse woven wire, so that the f hid 
passing through the filter layer not imrneolaie opposite a 
dot 11 in trie scroll can flow to the slot 11 through tie 
drainage layer. 

[0031] Thefateranddrdnagete^OTrjerriadeof 
55 scroled sheets of fitter and drainage materiaJ which sur- 
round the saeen 10. The sheets of the screen 10 and of 
the filter and drainage layers can be provided with end 
flaps where the sheet has reduced thickness in the 
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same way as snown In FTg. 1 1n onJer to create a seam- 
less screen when the assembly of the screen 10 and 
surrounding filter and drainage layers unscroHs Hself 
against the weflbore or perforated production liner. The 
wefscreen can thus press itself directly against the well- 
bore or perforated production liner, without an interven- 
ing annUus. thus obviating the need for gravet packing, 
thereby reducing the risk of erosion and stabilizing the 
formation. 

[0032] lc^ed,theomiappingencbdtto 

screen may be maintained in a fixed posifon relative to 

each other once the sheet has been expanded and 

installed within the conduit or weflbore. This may be 

ortevedbywettngorbond^tta 

or by provtf ng the overlapping ends with axial locking 

pjocveeawrfrralcbetpro^ 

prevent rebooting of the sheet » screen. 

Claims 

1. A method tor instafing a scroied resilient sheet 
alongside tie Inner surface of a fluid conduit, the 
method comprising fie steps of: 

- ccroting the reslient sheet and securing the 
scroied sheet to a carrier tool such that the 
carrier tool carrying the sensed sheet can be 
moved through the conduit 

- rrorlngthecaiTlertodtos 
cMlwr»eretheres^sheetistobeirwtaled; 

and 

. reteasftg the resfient sheet from the carrier 
tod thereby allowing the resient sheet to 
wpand towards the Inner surface of the con- 
duit 

wherein the resient sheet has an average wal 
Wcknessofatleejt2mmarxJanel^ 
pseudoelastic recoverable strain of at least 0.6% so 
as to induce the scroied sheet to expand with an 
expansion force which is sufficiently high to alow 
the sheet to press itself Into place alongside the 
inner surface of the condu* during instalatton and 
to remain in place after instalaiion. 

2. The method of daknl. wherein the resilient sheet 
has an average wal thickness of at least 3 mm and 
is made of a titanium alloy having an elastic modu- 
lus not more than 1 15.000 MPa and a proof stress 
of at least 825 MPa. 

3. "The method of daim 2, wherein the resident sheet 
material has an average wall thickness of at least 4 
mm and ts made of a TV6AMV alloy. 

4. The method of claim 1, wherein the fluid conduit is 
formed by an inflow region of hydrocarbon produc- 
tion well and the sheet is perforated at regular inter- 



vals and is installed alongside the inner surface of 
the weltoore to serve as a weUscreen. 

& The method of daim 4. wherein the perforations 
5 consist of elongate drcumferential slots which are 
arranged in substantially paraBet rows both axialy 
and circumferenSaBy across the sheet. wHh no 
stagger between the rows of slots. 

10 & The method of daim4,wrwan to 

tapered in racial direction such that the smallest 
width of the perforations is located at the outer sur- 
face of the scrofled resfflent sheet 

is 7. The rnethco* of ciaiml. wherein the res»ent sheet 
has a thickness of at least 5 mm and is made of a 
pseudoelastic aloy. 

8. The rneticdcrfc^ 7, wherein the a^ 
20 treated TV16V-3AWZT. 

9. The method of daim 7. wherein the afloylsTINL 
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